A new cadmium coordination polymer, poly [bis(4-amino-4H-1,2,4-triazolium) [bis( 2 -4-amino-4H-1,2,4-triazole-2 N 1 :N 2 )tetra-2 -chlorido-tetrachloridotricadmium(II)] dihydrate], {(C 2 H 5 N 4 ) 2 [Cd 3 Cl 8 (C 2 H 4 N 4 ) 2 ]Á2H 2 O} n , was synthesized by the reaction of 4-amino-4H-1,2,4 triazole with cadmium(II) chloride in aqueous solution. With an unusual architecture, the crystal structure exhibits two distorted octahedral coordinations of Cd II joined by edge sharing. The first is composed by four chlorine and two N atoms from the triazole ligands. The second is formed by five Cl atoms and by one N atom from the triazole ligand. The charge of the resulting two-dimensional anionic framework is balanced by the organic triazole cations. The lattice water molecules form a network of hydrogen bonding. N-HÁ Á ÁCl and -stacking interactions are also involved in the supramolecular network stability.
A new cadmium coordination polymer, poly [bis(4-amino-4H-1,2,4-triazolium) [bis( 2 -4-amino-4H-1,2,4-triazole-2 N 1 :N 2 )tetra-2 -chlorido-tetrachloridotricadmium(II)] dihydrate], {(C 2 H 5 N 4 ) 2 [Cd 3 Cl 8 (C 2 H 4 N 4 ) 2 ]Á2H 2 O} n , was synthesized by the reaction of 4-amino-4H-1,2,4 triazole with cadmium(II) chloride in aqueous solution. With an unusual architecture, the crystal structure exhibits two distorted octahedral coordinations of Cd II joined by edge sharing. The first is composed by four chlorine and two N atoms from the triazole ligands. The second is formed by five Cl atoms and by one N atom from the triazole ligand. The charge of the resulting two-dimensional anionic framework is balanced by the organic triazole cations. The lattice water molecules form a network of hydrogen bonding. N-HÁ Á ÁCl and -stacking interactions are also involved in the supramolecular network stability.
Chemical context
The last decade has seen a large number of investigations of Cd II hybrid coordination polymers (HCPs). Indeed, these materials exhibit a wide variety of polymeric frameworks with attractive properties. The coordination sphere of Cd II is variable, with coordination numbers ranging from four to eight, corresponding to different geometries (tetrahedral, square planar, square pyramidal, trigonal bipyramidal, octahedral, pentagonal bipyramidal, bicapped triangular prismatic and dodecahedral; Li & Du, 2011) . Many factors should be considered in the self-assembly processes of HCPs, such as the nature of the organic ligands, temperature, pH values, solvents, and so on (Guo et al., 2013) . The choice of the organic ligands is an important factor that greatly influences the structure and stabilization of the coordination architecture formed (Tao et al., 2000; Choi & Jeon, 2003) . In this regard, organic building units that are based on five-membered N-heterocycles such as 1,2,4 triazole exhibit a strong and typical property of acting as bridging ligands between two metal centres. These bridges can adopt various different geometries, depending on the donor atoms of the ligand and the properties of the metal (Haasnoot et al., 2000) . The reaction of 4-amino-4H-1,2,4 triazole (NH 2 trz) with cadmium dichloride leads to the formation of the title two-dimensional coordination polymer.
Structural commentary
The asymmetric unit of the studied compound, completed by the atoms necessary to achieve the coordination around the Cd ions, is represented in Fig. 1 ii and Cl3 ii ) and two axial nitrogen atoms, N2 and N2 ii , belonging to the coordinated triazole (NH 2 trz) and to its symmetry-related analogue, respectively [symmetry code: (ii) 1 À x, 1 À y, 1 À z). As a result of the bridge formed by atoms N1 and N2 of the triazole ligand, the Cd1Á Á ÁCd2 distance is 3.6145 (7) Å . Selected geometrical parameters are summarized in Table 1 , showing that the octahedron around Cd1 is more distorted than the one around Cd2.
When symmetry is applied, a Cd 3 Cl 8 (NH 2 trz) 2 building block is formed. These trinuclear units are connected via the chloride ions Cl2 to build up infinite inorganic corrugated sheets in the bc plane, stacked along the a-axis direction (Fig. 2) . The triazolium cations (NH 2 trzH) + and the water molecules are located in the interlayer space (Fig. 3) , interacting with the anionic framework by hydrogen bonds. Thus, the overall three-dimensional network consists of alternate organic-inorganic hybrid layers, responsible for the interesting behaviour of this class of materials.
Supramolecular features
The crystal structure of the title compound is mainly stabilized by hydrogen-bonding and -stacking interactions. In particular, a number of O-HÁ Á ÁCl, O-HÁ Á ÁN, N-HÁ Á ÁO and N -HÁ Á ÁCl hydrogen bonds is present (Table 2) , involving the lattice water molecules, the triazolium cations, the organic ligands and the chlorine anions. These hydrogen bonds connect the organic and inorganic moieties, leading to a self-organized, hydrated hybrid structure.
The chloride anions around Cd1 and Cd2 form hydrogen bonds both with the amine H atoms of the (NH 2 trz) ligands and with the H atoms of the water molecules (Figs. 4 and 5; Table  2 ):
ii -O1W ii , Cl4Á Á ÁH8B-N8, and Cl2Á Á ÁH8A Figure 2 Crystal packing showing the two-dimensional anionic framework of the title compound. 2 ). Displacement ellipsoids are drawn at the at the 50% probability level. [Symmetry codes:
acceptor and donor, respectively ( Fig. 6 and Table 2 ):
Finally, the coordinated triazole rings (NH 2 trz) are connected along the c-axis direction through -stacking interactions, with a centroid-centroid distance of 3.761 (7) Å .
Database survey
Recently, a great deal of attention has been paid to the rational design and synthesis of new hybrid coordination polymers (HCPs) composed of metal ions and bridging ligands due to their fascinating structural diversity and their potential application as functional materials (Xiong et al., 2001; Liao et al., 2004; Gao et al., 2008) . These coordination polymers exhibit a wide range of infinite zero-to three-dimensional frameworks with interesting structural features, which result research communications Hydrogen bonds (red dashed lines) involving the chloride anions around Cd1. Displacement ellipsoids are displayed at the 50% probability level. [Symmetry codes:
The hydrogen-bonding interactions around a single water molecule involving the chlorine atoms, the (NH 2 trz) ligand and the (NH 2 trzH) + cation. Displacement ellipsoids are displayed at the 50% probability level. [Symmetry codes: Table 2 Hydrogen-bond geometry (Å , ). 
Figure 3
Corrugated anionic sheets with the non-coordinating triazolium cations and water molecules located in the interlayer space. Displacement ellipsoids are drawn at the 50% probability level. Hydrogen bonds (red dashed lines) involving the chloride anions around Cd2. Displacement ellipsoids are displayed at the 50% probability level. [Symmetry codes:
from coordination bonding, hydrogen-bonding and aromatic -stacking interactions as well as van der Waals forces (Su et al., 2003) .
A search of the latest version of the Cambridge Structural Database (Version 5.38; Groom et al., 2016) based on the organic fragment '4-amino-4H-1,2,4-triazole' of the studied compound yielded 70 hits. The structure of the chlorocadmate PEPWIR (Zhai et al., 2006) is probably the nearest to that of the title compound, even if it lacks the water molecules of crystallization and the protonated triazole cations. This is probably due to the difference in the stoichiometry of the initial reagents and to the solvent used in the chemical synthesis. Two other related compounds comprising 4-amino-4H-1,2,4-triazole in combination with chloride ligands are the coordination polymer ROFJED (Wang et al., 2014) and the discrete complex GAVFEP (Xuan-Wen, 2005).
Synthesis and crystallization
The compound was prepared by the reaction of 4-amino-4H-1,2,4 triazole and CdCl 2 ÁH 2 O (molar ratio 1:1) in an equal volume of water and ethanol (10 ml) mixed with 2 ml of hydrochloric acid (37%). The solution was stirred for 1 h.
Colourless crystals suitable for X-ray diffraction were grown in two weeks by slow evaporation at room temperature.
Refinement
Crystal data, data collection and structure refinement details are summarized in Table 3 . Atoms H1, H2 and H3 were placed in calculated positions and refined using a riding model: C-H = 0.93 Å with U iso (H) = 1.2U eq (C). The other hydrogen atoms were found in the difference-Fourier map. The coordinates of H8A, H8B and H4A of the amine terminal groups were kept fixed, with U iso (H)= 0.05. program(s) used to refine structure: SHELXL2014 (Sheldrick, 2015) ; molecular graphics: DIAMOND (Brandenburg, 2006) ; software used to prepare material for publication: publCIF (Westrip, 2010) . Extinction coefficient: 0.0041 (7) Special details Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2sigma( F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger. 
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